Morphologic and cytochemical characteristics of amine-containing globule leukocytes in rat tracheal epithelium.
Amine-containing cells in the tracheal epithelium are typically of the small-granule type (diameter approximately 100 nm). However, in the rat, another amine-containing cell type has been identified that possesses the amine-handling features of the APUD-series of cells (amine precursor uptake and decarboxylation) but not the ultrastructural characteristics. It has been postulated that these cells may be related to cutaneous melanocytes. In this study, fluorescent cells were present in the laryngeal and tracheal epithelial lining of adult Sprague-Dawley rats following freeze-drying and exposure to formaldehyde vapor (FIF or formaldehyde-induced fluorescence). Microspectrofluorimetry revealed an emission maximum at 493 nm. The excitation maximum could not be calculated but appeared to be around or below 350 nm (to record spectra below requires the use of quartz optics). Yellow fluorescence also emanated from serotonin-containing mast cells (excitation and emission maxima: 401/515 nm). Tracheal segments processed according to the aqueous formaldehyde ( AFIF ) technique, for the demonstration of 5- hydroxytryptophan (5-HTP) or serotonin (5-HT), failed to identify fluorescent cells in the epithelial lining even though connective-tissue mast cells were evident. Subsequent treatment of AFIF -fixed sections with formaldehyde and HCl vapors ( AFIF -HCl) resulted in the formation of a fluorogenic compound within numerous cells in the tracheal lining (455/537 nm). This spectral shift and increase in intensity of fluorescence following acidification are characteristic for standards and/or cells that contain tryptamine, tryptophan, or peptides with NH2-terminal tryptophan and are markedly different from microspectrofluorimetric data reported for the phenylethylamines or serotonin. It is therefore postulated that these cells contain a closely related beta-(3-indolyl) ethylamine-like compound, serotonin excluded. The morphology of the fluorescent cells was similar when prepared according to the FIF or AFIF -HCl techniques. Conjunctive staining, the examination of a single section first by fluorescence microscopy and subsequently by other histochemical and cytochemical methods, demonstrated that the fluorescent granules were also methylene blue, alcian blue, periodic-acid Schiff, and ferric- fericyanide positive. Subsequent correlative electron microscopic examination of Epon-embedded AFIF -HCl-treated tracheal sections demonstrated that these amine-containing cells were globule leukocytes.